Leptin is induced in the ischemic cerebral cortex and exerts neuroprotection through NF-kappaB/c-Rel-dependent transcription.
Leptin is an adipose hormone endowed with angiopoietic, neurotrophic, and neuroprotective properties. We tested the hypothesis that leptin might act as an endogenous mediator of recovery after ischemic stroke and investigated whether nuclear transcription factors kappaB activation is involved in leptin-mediated neuroprotection. The antiapoptotic effects of leptin were evaluated in cultured mouse cortical neurons from wild-type or NF-kappaB/c-Rel(-/-) mice exposed to oxygen-glucose deprivation. Wild-type, c-Rel(-/-) and leptin-deficient ob/ob mice were subjected to permanent middle cerebral artery occlusion. Leptin production was measured in brains from wild-type mice with quantitative reverse transcriptase-polymerase chain reaction and immunostaining. Mice received a leptin bolus (20 microg/g) intraperitoneally at the onset of ischemia. Leptin treatment activated the nuclear translocation of nuclear transcription factors kappaB dimers containing the c-Rel subunit, induced the expression of the antiapoptotic c-Rel target gene Bcl-xL in both control and oxygen-glucose deprivation conditions, and counteracted the oxygen-glucose deprivation-mediated apoptotic death of cultured cortical neurons. Leptin-mediated Bcl-xL induction and neuroprotection against oxygen-glucose deprivation were hampered in cortical neurons from c-Rel(-/-) mice. Leptin mRNA was induced and the protein was detectable in microglia/macrophage cells from the ischemic penumbra of wild-type mice subjected to permanent middle cerebral artery occlusion. Ob/ob mice were more susceptible than wild-type mice to the permanent middle cerebral artery occlusion injury. Leptin injection significantly reduced the permanent middle cerebral artery occlusion-mediated cortical damage in wild-type and ob/ob mice, but not in c-Rel(-/-) mice. Leptin acts as an endogenous mediator of neuroprotection during cerebral ischemia. Exogenous leptin administration protects against ischemic neuronal injury in vitro and in vivo in a c-Rel-dependent manner.